Insertion mutations in the promiscuous IncP-1 plasmid R18 which affect its host range between Pseudomonas species.
Fifty-one host range mutants of the promiscuous plasmid R18 were isolated by Tn7 insertion mutagenesis by using Pseudomonas aeruginosa as the permissive, and P. stutzeri as the nonpermissive, host. Endonuclease cleavage mapping of 40/51 mutants showed that 37 mutations mapped to kilobase coordinates 40.3-43.8 in the two overlapping genes encoding plasmid DNA primase. Thus by this procedure it has been possible readily to isolate a large number of primase mutants. The majority of these mutations mapped to the overlapping DNA whereas a few also mapped to the nonoverlap region encoding the larger 118-kDa polypeptide. Among these mutants were four which had long deletions within the overlapping segment and extending to varying lengths anticlockwise of it. The genetic defect in these mutants has been correlated with greatly reduced in vitro primase enzyme activity. The primase mutations drastically affected the mutant's ability to mobilize a nonconjugative, wide-host-range IncP-4(Q) plasmid from P. aeruginosa to P. stutzeri although mobilization within P. aeruginosa was affected to a lesser degree. Other insertion mutations were mapped to the regions of plasmid origin of transfer (oriT) and origin of replication (oriV), but their physical location was different to previously identified similar mutations obtained using Escherichia coli as the nonpermissive host. Their physically distinct locations were correlated with differences in their transmissibility from P. aeruginosa into enteric bacterial species and into other Pseudomonas species.